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(57) Abstract: Power consumption and ozone generating rate are suppressed to the utmost by charging dust particles using an 
ion emitting means that emits ionized air exclusively without causing corona discharge. Conventional dust collecting apparatuses 
of electrostatic precipitator type are constituted by a charging unit consisting of a discharge electrode and an earth electrode, a dust 
collecting unit consisting of a voltage applying electrode plate and an earth electrode plate, and a blowing fan, in order. Dust particles 
introduced in the dust collecting apparatus are charged by ionized air generated by breaking the insulation of air by corona discharge 
caused in the charging unit and eliminated by the dust collecting unit which forms an electric field. Therefore there has been a 
problem of large power consumption and a large ozone generating rate, which are attributed to the large discharge current caused by 
the corona discharge caused in the charging unit. 



WO 01/64349 Al llllillilllllllffllllllllili 



(48) CrogTIEIKOTttBfIB: 2001 *11 £22 B 2X?3- K&tfffcCOBSSSICOlA-Cli. S«85EfT$*l.* 

(15) HiEW«: 5r>7.y_Kj 
PCTil H -y Hr?->3>nO>No.47/2001 (2001 *11 
£22 B)£#gg 



(57) m$l: 



WO 01/64349 PCT/JP01/01402 



mmm 

ft, mmkmre&*\zhmt>t>-?. um-mmztm^'fiz, sit. mmzmn 
wrz>* m8\zm?£?\z, mmui o uznwmmi o 2t7-znm®.A 1 

0 3 t^fcO, 0 1 (DM^fSlTSMKteEPSnmM l O 5 <hT- 

xtttB 106 <^e>&3ifi^&i o 4^ia^T^^. #mau o 1 tc 

fc^TW3M*Ml 0 2t7-7t«Al 0 3©f8I£5~l 5 kV, H 
Ml 0 4 ©^EEF-PinUM 1 0 5t7-7iilBl 0 6©P.mc2~6 kV© 

mtiLm*W'D£o\zTif>i£&7£imMi o 7\z^xm^m®i o 2so*«ee^jp 
mi o siz^n^nm&rfWttiznT^z. 

o, mil o 2ja«ic#«K:3SVi*#*<fp6nTv>*. -^©fc©> 3^*© 

& □ n v > "3 u p i-tiLW, \z J: -a Tft* 6 ttfc^fW * >*<M^ 

ttsiaossntia^Tifeflisn o 4c»Asn, njEEPiramTOi o 5 tr-x 



£ « * JBtt (MB!!26) 



WO 01/64349 



PCT/JP01/01402 



tf» £ttK©m^£^TfciI)*rc*. $H*«ffi©5fc«£7-.*WS«A 1 0 3©ffl 

9l:*ti;3i:, aa^^SJSt. 0 2.£7-*WBRA 103t 

jfrSfc*flMMBl Q1£74)V9\0 8*«RW"S*iW5. 7^;i^ 1 0 8©T 

ft. 1 0 1 fc*JV>TI*»tt«i 1 0 2 t7-XlSSA 10 3 ©MIC 5 ~ 

1 5 kV©*^*#:3«fc3KffijE££flfltSi 0 7 fcioTttttfW 1 0 2 IC 

rarscitctD, »rmi 02jfi«T?3P^iwiftjBc:uT»**wtr 

5 traffic, 8WI1 0 2 <h*&^S 1 0 9©KlC«|fL*«|g^L. -t©«|fKJ; 
oT7-fMl 0 8©itS*mSMi£n<5. -tLT. 7^ ;^©tf(C^A$n^ 

fifcte©«m*sgEffi©MS&T&, ^y>^4ft^«iA^fc©icam 

«ffi*c^7X©fttt©«JE*BilP-r5fe«). ra«im-«2:iq«K:, A©^ 

ms-e-s tragic, v-r ^<^>*sjcajTtsit^*s.nT^s e 



2 



WO 01/64349 



PCT/JPOl/01402 



&z\ztz®\zmktzttnmmt)mnTv%i,\ mttn.®<D&m\m*>frx 
*5^«>c«if&^*"eeA±»cai< wc<vv&£©i!fcK«fcoT3Msj:<2s«: 
^^kT^fc^tir^asa***. ^©immSKte&ftffitfftflnsft 

d. mktefomnm&te<vx®m&<£&&4*>fcirz£mm\z, mm® 

0. lmlfcDlO-20/iA, 
T. MS®* 1 mVm inSfcO-e, 1 0 0 ~ 2 0 0 u Aeg©JftSS9S£8!E 
LTMm®W8 0%&±.\ZUZ>£?tm3ttter>T^Z>o *M*©*«& 
laSilmVniinSfcOr*, 1 0 0-2 00«Ag^ 

iwmsiwwi-cijo, ^onntftis^tx, mmz&nz&TKz. z. 
0$mfflfezm&ism*%nnnm*±mzfr2<?% z. tws&ztixKz. 

2>Z\t\Z£?X. Lfc**»Vi*«tt«B***fc-&*ilt*«IS6"C 

mm*xx£t tt% c#i/>#wwca s t ^ 5 rib** 0 . «^«tcct 
^mmm^ma^rc^mmm\z^xhtmmm^i&^r^z.tifym^n 

fIiBmSSI5^7^JU^tCg^mAfc:^-ry©mSSM©^mgPT ! l), ft 



3 



WO 01/64349 



PCT/JPOl/01402 



mmmmmmmz^oxm^mmm^^tiCD^rMmm^^orz 
g>, 7 * )i*m<Dmmtf*2^t7 4 )\s?<Dmm&m&±tft>u^tmmz, 7 

x^m^mvx^r^tmu^m^ < -mzttmz^z z.tifintm*t 
v^fcsifflfcfeo, 7j )i9m®mT&mM&i : tfztmm\z* 74)v**®m& 
<-m\z#mzitz>z£tfgj$iznx^Zo 

)V9<Dymmz7-7M*mfcxt%z\£im&znx\*z> 9 
m^u^xmm^n^x^u^)V(Dmmmti^m^t^tmm\z. 

«k 0 3« J: < SftS'f *>ifr?2> z <h#T#, n p *iW©58£fc J: 

©s&fcfcSH-rssift*. fttt*s©ftm©^&£MiB©tt*&&B&£. a* 
?tMm&mz'£ikz-&-?\z&'DZ£wxz, miz, mm*7 )v?\z\stcm% 
\z$>kx\*. mnnj]&*fe\z&&L^mK$mm&*m&-?zz\£tfx%% 

so, 3UTmm*2i£ir\z^*>£tkih?z4*>m^&£Z(DTmi\z® 



4 



WO 01/64349 



FCT/JF01/01402 



RISC, U 7 y * X$tfSfc£©2&**#:3T>f * 5 d 

\z^x, -f *>ftw^a©*««i* 1 1> u < «tt»«©3fe«*««fijtt#tt« 
$ i ens*: o i «BrK*»T«w©Jss*«?itttt««»»*ifijrrs -tt-io 



5 



WO 01/64349 



PCT/JP01/01402 



tS#©*5fflSIS85i|fE*c©gl^g©«, H#©$5BSg5^iE*&©&Be§ 

fi#©$§afg i o \zmm<D$kmmm$, wustommm s mzmmnrnm 
mmz&^T&^mnTmmizT-^zmuznfcmm&vte^m&mmv* 
ftftnmt%?mt0m\zMmmz®f&?mm^teZ74)\,?zmitfcz.t 



6 



WO Oi/64349 



PCT/JPO 1/0 1402 



Tffim<Dmizmn&m%zm>vTmnm*i&j8.u m^m*7-z\zmwzistc 

tit, m*<Dmwmi4m\zuM.<D&m%iWte. mxommmiTb^i zmv> 
\,*?nfr\zmm(D&mgiW&ffi%-zz\tz&wi£-?2>. 

frzftm2^T£mmmfo\zm?>&AjtdQmmmm§ibnz>o 

m 1 it. *%Bm-%mMT&zmftnm*m^izm&mm<o®tfi® 
m 2 it, *%w<D-&mwx&z&ftmm&m^tzmmmm®mi&m 



7 



WO 01/64349 



PCT/JPOl/01402 



t*©TSMIfc«BSnfciUMT«lrt*n*Ctft1«RtLfcfcOT?»*. A 
^-iJcm ^ffl v> 5 c £ #*&tt¥ft £ £ tiT £ fc. up j-ftm% S tf * \z tot 



8 



WO 01/64349 



PCT/JP01/01402 



Lit. 7~zmmz®m&®M^¥mmft®Mximi;tcQ. nmmmty-x 
nffivymz&g* £mz&zmmz*:z< LXDoi-nm^m^-r^ty 
<Dfr*miti-i£i£z> (mim&zBz\z-f\z£n.$:'(*><t-rz>) z.t (z\n^ 
tyittumtfemtz) K<fco, Q^tyvimiz&zm&nnrm&mzm-z 
tztfz. ttnnmz\zt/vm2fc^wmizLxmnmt>Rtf*v><D%££®> 

1j&M?Z>z:£-t)iXZZ>t^oftm$:GTZ>o 

ICV^&V^ ^tfelOmm/kV^ $?£L<«, 2 0mm/kVK 



9 



WO 01/64349 



PCT/JP01/01402 



mvmmzr-znmzm. mvtmm\zmms.*®mvtzm<D&mmmmvt 

m\ztm®m-z-&T'<*>ittz>£®m\z. mmx\*$>2>tfQmmmwiM 
z&z\?tc<t)\zmnnmiitmz±g.-rz. mnnm\mnmm^.zfM^<D7-- 
7sm®mffiT'Ez\zm$i<Dn&(Dmz%?$>(DT'$>Q, ^mtvxmmniiRzs 
*^>&*k&t®&tjiitMmmz$>z 0 *zx\ 7-*mm*:®mfcbis<te¥- 
m&x&m-tz z irt'iiii <Dmmv>m3:*Mm? s zt\z£-?xnn -rim. 
*wa\ t . Mmnffi* >mu±izffi zu^ ztxm^ < £n.*^*>ittz> z 
ttfxzz. *:vx. m^mmo. immzQiuA&TvmnmMx. mm* 

6. immffi*'ft&fr$*miz&<-tz>z.£tfx$%tci&, mmntiRzf^v> 

mmzmsXW-ftizMwtztz®. mmmm\znLx^-\z^^>imm^ti. 
^*>m&u*mm-mm*^-\zm%-z j £z>z.ti*xzz> a mmfch 
L<fe*mftxwmLx^ztz®\zzin+Mn\z\mtA J £ut>'r (mj£*±if 
tvk t3nj-&nxittz<. z (Dm&%m®mz& z Ltkmrn^wttz) , 
t?t, %mz&tzmmi*n?\z^*>*M&-?z>zttfxzz>. ^lt. m 

e>ffimtf'j>t3.wzit)s mmz&2>®ti£mmi<xftmn®*g:ft*>-2i*2> z t& 
xzzuzt^tzftmttTz. 
ztz. -r *>i&mmmmnmz9c%t)mmt£ftftmmt vtz z t z&mt 
Ltzb<Dx$>&. fonnu*&vi\z-?z>ztiz&-3x&nRMttzn&immtz 
o imm\zm®xmffi0&gi)^im?3.nM&ftzm%.-rz>z£\zj:^x, ^ui- 
nrnzmm Lxm^kummm^t^ < rz ttfxzztzib. mmmm tmmuit 



10 



WO 01/64349 



PCT/.rP(H/014O2 



3fe«i«««!Wij-c*ntfj;v>©Tfsi«{c«fc5«jni:iriofcraja^<, ao, Mm 

3 £ £ €T 3 £ H o fcftUB 5 . 
©T'&D, Afcttfctt, 7-xmM&^tt^K^¥S«tt^MT^aL,fc0, 

^rnffit 7-x®n ©sgflifc* # < flstste i'Linn ^-ttm&jB - £r cagt 

«-©m~R:ft0, ^/>564fittlppbOTC^oTHIRk:liv»re 
n*;i££1*«£Lfc'&©-e&S. »MMiEK:*tbT^fc<£t>2 0mmH 

jsmitv i#&±©**rcE«£*iT*so. #««i©**Tikttr*tfle*© 

t, lmVmi n^fcD 1 0*£lTfcV>5CtKtt*. Z(Dm. I*^fc0© 



11 



WO 01/64349 



PCT/JP01/01402 



■TSIIfctfTS*. ^LX, ttH*«»«*#^/jN$V^i:d^t6«|$tlS«fc"5K: 

zttfttmnrnx-m * xmmzz ~> x^m©-f z %iz © taa-r 

©ratc^ss nx v^s ftvtnm t t ©m©«*ic £o xatr a«*r 
ii$m&x#*i£tt£. c©^si^ffl«, *w*«y&*«i©M©*jw«#ft 

BP'S, »«»SlC-K«flE*«HlliPSnxv>SliRO«<fc«)» 

ttictsct^Tfs, *ix\ a*r*aai-*?Ntt&fitt^-n>©fffflk: 

*tKtt*i/*-r<&tK »K*>at3»©»««*cj:-3T»af^ffl*s»tT 

a ©Mil w&o T*#ttifc& ®^srf sftua * fc» t a#ic## l 
< &a c: 6. 7>< ;i^m#©*©*fc £ o fcffivi&ftttfig&ftjrr* c 

««M*»<r*fc»M#*J:0»<»«rntfJ:V>©TlWWI 

i;X£U:K:*£<fcoXL2;-3©X. WJqaffifcjSK-rSK: ofc. L 

*U *fSW©MSBttt)tt>tiWt«»*«##fc:/hS<, HBEOK 

txt>a«««fc**«tiic < ir>«igx«*fc«>, m«m©wmje^^< s^-r 



12 



WO 01/64349 



PCT/JI»01/01402 



9fo®z%\zttmLtz'\m\z?z,z.ttfT°z5>tzisb. mmmtiRzS7F>j>%±m 
^m\z^mLti.t^n^mmm^mmr^zt^r^^t^oim^t^>. 

%rz< 7 j tmm&<Dfa?fat&7v-ymzMfcL, m^zmte^tiv 
%&o\zuw.Ltzz\t*w®t\.tzh<Dx*ibz>> 7 j )i?*7'o-yMmzLT 
7 4 frfmmzm^t z. t \z & o , 7 a w omaamm^ft o ©sm£M <=> 

^ ©Nf wttfi < & -3 t*« < & s ©-cs*ttii&w* < . s . 

7 4 )V9M ©MSj§^'h -£^£7 4)19 ©BE#»£#/h $<&£>£©, 7 <i 

sfc, r-xiii^$nfc9i«tt©^«^7^;p^0Mi3-&t)^c7 , 'j- , 7^ 

-r ^ t tc ck o -ciuitt* ^ » < ^ t # 5 *«. « £ am © as 
u^jgti-rs^tiicto, £#tfinffiz&?mzfcz.2ii:xmtfv j $>-t< lt 

i&mm^z^tz&iz^mmmzzmf&?zz.ttfT'Z%tmmz. iax^ 

«^7^;U^©®{3^t)-life7*U- , 7^Tfe5fc*lw, «#£H*K:a«LT 

£tz. ftftm&®Tffiwz'Mttfr*>t*2>7 >( )i?*mi> mttvTffimomz 

T5. 7^JU^©S®{C^«14M : &^LT^©®^7-7>lCt^T'5^«hi; 



13 



WO 01/64349 



PCT/JP01/01402 



j*j»t&tt zntcimnxmrn^m-Tzmmwimtt-rz z. t z&mtvtz£ 
m$LW.x&n. ^wmz\mftnm*>f*))v<Dm\\zmttx, &vtmmzmmA 
<d^ \zmtitt^£ ? \z Ltztf<b&tmmfimm£mz&m-z>£ o \z trcmmx 

^LT, pij )l£ftVtmM&-fcM£-?Z>z\ £\z&r)$Lfc<Dm?>-&fh2 < 
L, nm®*MZltZ>Z\£\Z&r) > $kmt$W£VL&RZf3mirZ>Z\£ 

<D$mmmt. u^mmmmtm^x. tmmm. f*>mm. mmtm, * 
s-r, ms\zmLtcft*0mmmw\zm^xmm&mzftf&Lrc> mszm 

^xmm<DmW*ft?£* iP^fe2 6 4mmX 1 2 2mra©y^ h<D&*P\Z, 
JftSO. 5 mm, S$5 0mm> 4i2 5 6mmtf>3fe0Xx>l'X$ifc£#y 7* 
□ tri^S*^— tf— 1 1 l^rB^lCj^A.T3mm^RlT3 ltfcSfc, X-r>U7L 
2 kV©mJE£ ltti5#tcEPiPLT«ffi^3!lflmMl 0 5 <hLfc. *ft 

7l;iMlT7-XWB 1 0 6tVtz$m^l 0 4*ftf$Ltc. tLX, M 
0 404 0 Omm±gittllc;gl l:*Lt^©lfia!^ill, i^JE^ 



14 



WO 01/64349 



PCT/JPOl/01402 



c 

itmmi o 7&ffltr>T»#ti«i o 2\z&uzm-&5tz* w.m<z>nj£zmuL 

tic ft. fflfebtctmnffil*. lmVm i nifcOOlilitMIlfc. * 

mVrainOlfr-CIJBU &£%i$7) (%), <:*>%£fi (fl/cc), II 
(ppb) £88JfcLfc. d©l$©^ hS&TOO. 5ra/st$ 

1 0 l©aifflfc&B»l 0 4©fc&©&Mflteifflj£LT#«>fc. t»SSSTO 
JfcttTMfcU 0. 1 6 7 U y \>)V<DQSS&V>'?V>>/\sT* ^©^fC^ft 
5#g0. 3MmBU©t&«©^*£«»£l,T:fcafc. ffiMl 0 1 fifS©^ 
SiIS£C f, ligg&l 04tWI«Cbmt, «3&3tSi>fc£&5S 

7)= (1-Cb/C f) X 1 0 0 (%) 

#TO^2 0 0mm©&fi^6^ M*5£&*D->:/'J 
>^U I^KjS^O. 4 cmW - s e cRt<D/Mt>«DfiftiJ8Sffa 
tSttpiittS-f t>r7^-KS T- 9 0 OfcfflHTSBSUfc. 
c cTJ55. 

hx>. io i onmmmz *r. 
it&0iji?&&No. i i o i ti. ^^j©gi8«h(wii;^-efeo, g 

SO. 15mm, ^$2 2 Omm©^>yXx>S©^^fflVifc^®figl 0 2 
ii©*In]lC>fctUTS*^rfR»C2 0mm©KKJT6*, 6©i9fiLT+ 
5. 7kV©*£E£8MinU -€-©[ataJS*»61.T*fT#fi$l 6mm. 4§ 

2 2 Oram^ST-^tfflSA 1 0 3 £«&raMfctt7tt8ffl"Lfcfe©T*5. 

c©*r*auoiwu «e*«k<ttfcnTVi-5»tt©ffifTOT*o, 7-x«s« 

Al 0 3 *£&©*§»»#£ LTIftttmSl 0 2©±Tifi<tCRttTlr>*fc«i>,- 



15 



WO 01/64349 



PCT/JPOl/01402 



££. iKfii o 2<Dn&mm*77ZT?&zrzib, m^mmi o 2^v-r^- 
it«EWT*6No. 2offim»ioiw:, '&%M(om8£mKmi&v* uvtm 

i;i4 0»A!C3Q:S«k5»C«ESWlinUfc ! bCD-e*5. No. l£mflMc£ft0 

Z.£W-?£%>. LfrU □P^-tt«K:«t01WI««* J 14 0uAt*€rV>fc«)tt 
fA^^i-7,^^z\£f)^. ^V>m±m^y^M^K>hW\z±^l 0 3 

WSW7?»5No. 3 ©ffimSB 1 0 1 ii, ffi*«00 8£Kf£Eli;*|j*T*5 
7-^mTOAl 0 3£&9&VvC$Mfc«@l 0 2K- 1 0 kV^PPiPLfc 
EJlCtt^LTVifrtr^ ffiftffil 0 10)±ffiM8 0mm©ft 

-7s \zmt vtc. tnnnm\m £ ^ mtv?* */> t> &.£h £%%. utt^i^, 

3*E»WT*<6No. 4©«Mt»l 0 1 ©M/dcfcS 1 £^1*. -Uryft&ttt 
m£l<Ttt> No. 1 fl5?tma©7-X«ffi«A 1 0 3iI^lfii$IIIlit 



16 



WO 01/64349 



PCT/.IPO1/O1402 



f>»o»««ii o 2T*^*nTVis. zom&vm#mi 02^+5. 

7 kV<DmK.%WtiQVtctZ?>Mm%mZ8 0%tUQ* No. lMNo. 2 

©£SW 2 ^©-ftMkWgu^T^ 

tiMMMf 1 0 2<h7-7.m«Al 0 

^-iMifcj:***aiww«*«»«snTv»*. ■?•©&», no. i©#msB£ 

Wi:WJlD*£EC"bHlt)&'ftt««»*«4/iAt, No. l&tfNo. 2©ltmS& 
©14 0w AKJfc^T##fc/h3<fc?TV>*. IPS, *JB&&Wfc«>*a6©« 

/ >^cm^sm^^/h$<^oT^^„ rusk, nttffltfr2tetzib*v>h 

£©£?{;:, tt««jfESfiTS*S^tT«jMI*RW^7i^i/>©56£fe« 

»0»jt&5No. 5©^mspi o ltt. No. 4te»£Bi;«iarc**3at, 

HltitlttlSl 0 2©«EESttST^±Xfc:Lfct>©T»S. 

8 8K£+^ffl«jWiatttt*wUfc. RISK, ^Hffii 0 2©«JE@tt*t 

MT^No. 6 ©1^1$ 1 0 1 ©titj$&H 2 (C^To Mil^: LT, 
0 . 7 mm. g£ 3 0 mm©fcaShWK?iJK:£o fc*H*«« 2 £^ 
&#nfc3 0mm©MBT?aa*lRlt»LTSia^|fiJK:6*¥ffCflfKL, ^fL 
Id- 1 0 kVWmVtz*><DT*$>%. *<r>±Mmi 5 0 mmCiSrll; 5 mmg©7t 
^^HW^/i^©/t>5 1 >^^^;i/^™ 1 0 9£LTR«L7--;*KgMft 
Ufc. 8 5%£-t-ft%m#}f3.l"VV£f3i-oTV*Z. No. 3©ffi«gB 



17 



WO 01/64349 



PCT/JPOl/01402 



Ktxfc#D;ft*rafcl,T©*tt*fc< LTL$5©fc»t. #©»£ttM*« 

^sswr?** n o . 7 ©^m$ i o i «, no. 6 1 mm 

t tTM/t ?)V(DKt> Q \Z * y > a. 2 0 ©*x> IsXS&M £#H* 
M©T8IB3 Omm©ttjtCtt»xr-^fcttKb, 8 k V©^ 

jaE*9WWl/Tittl*i«S2 2tf A»Lfct>©T**. §H*«ffitt6#T»* t>, ft 
7 0mmE3^ffi^©®aHHi©ia^T^e$nTV»-2»^tC^S. lflMJfcD 

©Stmmsit«3. 7//at**5 0 sa©ifia^^Ti©iJ«««t«iA.*fe*te 

ttiHttHI 1 7-7. ©POM* 3 0 mmlMlT Jtf&0ilT& 
5No. l£KH-pW©9 3Xfcft9. t7>*41liNo; l©2 4ppb£ 
*#<TlH!S5ppbT£-pfc. ^LT. 7-ftMtn2 03Jfi/c 
»KifctB£ftT:k«9, tt««»*>2 2ii_At<hS^fc»«B»«*t>/>S<T?€rS 

mmwx'&zNo. 8<D^mmio m, no. 7£ra&#w&-e, 7-*t& 

5^^>a2 0©Xx>l/XSi^lH$:if^mM©Tziiffi!l3 OmmCfiilClSttT. 
EPiP«EE&tfJSc«1ifllt£- 1 0 k V, 4 0 m AlCf3apL£t>©T*&£. *Hftt& 
tt6#T*»h 397 0mmE3*ffi^©®|HcHH©SI^TIS!RS*lTHSttt 
£3. l*SfcO©lW*»tt6. ttlWir**N 
o. lfcH«EU©9 7Xfc&D. *l/>58£*ttNo. l©24ppb£*£ 
<T@57ppb-Cfeofc. T-r±Xi'^-> : b2 7^<i/c c £*fi£ifc£i}£ft 

xij o . &mmM*> 4 o m a t/hs wctbmnnjj < t^s z: t&t>&? 



18 



WO 01/64349 



PCT/.TP01/01402 



(an 



\ 


Na 

- 


nmmm 












J Sua 

\ m 










ppb 


mm 


1 




+ S 7kV 

i 4*6 iiX 


•he 


+ 


270000 


95% 


24 


mm 


2 


0. 15D)IDg^> 


0. 

140/iA 
IUA 






l 50000 


95* 


103 


mm 


3 


0. 15mm^^ > 


-lOkV 
Oi'A 
OaA 


80DlD±MJ^Si 

W VMM WSJ f Jfl 




500 


40* 


0 


mmm 


4 


0. 15miD^^> 


+ 5. 7kV 

xitta 




+ 


250000 


80* 


0 


mmm 


5 


0. 15fflm&*> 


-5. 7kV 
~ 1 a A 






' 160000 


88% 


7 


nmm 


6 


±$0. 7mm&$2 


-lOkV 
0. 6/* A 
6. UA 


150mn±^#Jtr 




270000 


85* 


0 


mmm 


7 


*$0.7iam^Sl 


-8kV 
22jtTA 
3. 7/lA 


3D«nT*«fc 
VJ.20OX 




200000 


93* 


5 


mmm 


8 


*$0. 7nu#!33 


-lOkV 
40 Zi A 
6. 7uA 


30mn3TDSffliJ^ 
^^^3.2007, 




270000 


97* 


7 



Mmx&ZNo. 4*fcttNo. 5X*Ltc£5\Z, #*ET?*3lfcM»* 1 
©8 tt-f * hlZt/u £fc < ^Btttg %>fin. ^Mttfg 5 fc »6 K 

is^msstt, iMfcmso. lm^oo. 1 juAEU:tt&gT»s. *-lt. 



19 



WO 01/64349 



PCT/JPOl/01402 



%.&nt>isTmmtr& z\ 1 c«t o > * v>3g£§£»©¥#OTK:-f s c <h 
zcoffi&<Dm&*miL-tz>zt\z&r ) ^ Amz&\,^wzhtzt>-r t^frtir^ 
no. KD^o\zn^.nm2(Dymm\z^m o 9zmvx*>mm(D®)& 

t£a* : mt\zLT®!mizmmz&M?%mi&7<()]'*^ $>^ctb^m^n 
itmwt&wtK. VTfomznfttfxtzz o \z& ^n, a^^fc l < «^©m 



20 



WO 01/64349 



PCT/JPG1/0J402 



itQft®*r®m*ffiM?z£v\zx*2ntznny4)\'*u£m<Dmm®Mm 
®zmwc%&[zh®m(DM%:Z$Lcz>. 

(mmmRzs^m\zm^mmmm(D$mumm 2 ) 

^z.mmmo^^ymiii^tmmmzwm^-r^Mmmmmmmt, 

m9 \zft%:<DMmmw£*-?o z.<D$kmmmizm^Tmmmmzftj$.Ltz. 

®9*m^T£m3im<DmBMZ&T\Zft?. ma^mi 0 0mmx5 0mm©y 
7 h£ffriJcU Mm%ft<D±.ffimftt>M&\Z$snffil 0 1, 7j)U? 1 0 8, & 
^ 1 0 9 tWLrttZo&^-WL 1 0 9 te, 7 1 0 8 ©atCt^^tlT* 0 , 

u nmrzz&v\z&<bfrctf)ftwftmtettisTisr), 7Hx^wlt% 
m®ftLK\,*&o\z&^&tfcz&?mmznT^z. »«io9i; 

IiaKJlra/siLrc. &^1Kl 0 9&#7-7^®|£A 1 0 

^» (%). J&miSfi (tf A) RtfmM|£M£#£)JE£»& (Pa) £#J£L 



21 



WO 01/64349 
<«2) 



PCT/JP01/01402 





Net 




70 -y& 




OiHMMft 




lm/sKiStt* 


mm 


9 


MlM 

0. I5mm{$ 

HTlOOmm" 

*Sf2" 


(diJS) 


OkV 


OmA 


50% 


580P a 


5. OkV 


2aA 


69% 


5. 5kV 


13mA 


92% 




10 


X'SO. 7mm 


og 


OkV 


OmA 


50% 


580P a 


-4kV 


0. 3mA 


76% 


fi330mm 


-5kY 


0. 6mA 


86% 


-6kV 


2. 3*iA 


92% 




11 




(30J) 


OkV 


OmA 


50% 


170P a 


Xlo. 7mm 




-4kV 


0. 3mA 


91% 


-6kV 


1. Ink 


94% 



mH&©t&&^£&«i o 9a«©*»mssaij&bT*«>fc. w» 
ftftiareweu o. 16 7U7 wi/©£^£U->7'j >^LT-t©+c££*i 

SfiSO. 3Mmtt±©f&*©£e»S«£LT#«>fc. 

*ft^n©Wtt©*JftlC"3V>TB3, 4, 9£fflV>TsfcBJT5. 

JtttWTffeaNo. 9tt.ft^©H9c:Ei;*l£T*D.»«0. 15mm, 
1 0 Omm©*>^*-r>«©»*fflV>fc»ttWSl 0 2 £2 4mm©MM 
If. a«#fclKjt*l,TM#lRlK:2#, 2©ISSUT0~5. 5kV©« 

ffifcfflftlU *©IBKiIB£|Bl;fr&ji,T4WT#g$ 1 5mm, "Hi 0 Omm©^ 
»7-^«f«Al 0 3*#WHI»C3ft«llL/S:%)©Tf*a. KKttl 
0 2<h&TOl 0 9©K8tte2 5mm-CSa. ^©#m§Ul 0 ltt, 
bftTV>S^tfc©?tf|g&T& 0 . 7-X®ffi«A 1 0 3 SSft©**lfifiktt t U 
TSKISl 0 2©*to0lcH^WSfci6. M^MK-C^P^&m^e^O, 

mwsi o 2mr£n.w®mz>(*>fc?z&.o\zti;?x^z>. *©£*, 

WiPHE5. 5kV-C&6&*9 2X£fcO. 0 k VT5 0 %©7^;1^©&S 

^□□tiSti^ul/T^§©T*lm 3 /mi n^ftl 3wA©Htl^ 
Sfttlfc. -fe^lC. Kii@l:5. OkV£EpiOLTlm 3 /mi n JllT'2/i 
A©tMMI«*8$l/fc«^tt6 9S6tJ40, «/hfcira««&»ELfc*£©M 



22 



WO 01/64349 



PCT/JP01/01402 



7 mm, ^^3 0mm©^^WJt3^^^mii2^^ h<D*&\Z 1#, 

m®yjfoizttbTmmzmiznT&v^(D3 0mmTffiM\z7j))s? ios, 
zommzte^m o 9AKt^n-r^5. fWcm^i&^isi o 9«, ^ 

^;im< 7^;i/* 1 0 8Tl^t£ftfc$££&o-a>3. 1 0 9 £7- 

XKJ&^U 0 2 (CO 6 kVO«E^EPllOLfc<!;C5, -6kV 

i^iDLTm*^#9 2%£&r>, 0 kVT50%fcofc7-f J^CD^tt^tt 

^Ol^©^mm^«lm 3 /m i n^-C2. 
JtiS0!rC&£No. 9^|wli;< 9 2 %0^^^-p^B#0^mmaittlt^T 
®l/6tt£K>. mm'l^&Ztl^ZttfT'tZ. 0ft^M2C-5 

m i nm^-CO. 6jtiATS^fc.^fflLTV^^m@2W*^C«l*-e^D, 

Epjraswmn 2 fc*^ « 109 ©*»ih§j&<+»t»s utt, *ttt«& 2 1# 
^Ki 0 9©ra*^ii : £ ! b^7'f )wemxt>titzz\t\z&'oTmmteftnn 

tt£ftT&9> ^0 3 OmmTSStfl'JlC. ®J&#|6]04B** 3 OmmtC&Si-D ICU 

u-y^Ridipistifctt^tti 0 9&74 womzmm'z&vizmibn 

TUS. *HJS^JT*SNo. 1 HCfcHTWu fc^tRl 0 9^7^;U^0 

s$nTvm««kiri. i-6&t>tti!E«No. 9tra«tc#tt*S2t«-?«i 0 

9«, SJWWTft<7>fA^l 0 8TfST£nfc#lig<h&oW5. #HP«1 



23 



WO 01/64349 



PCT/JP01/01402 



0 9£7-X CiRUtHKIfl 0 2K0 — 6 kVO«ffi*BUlDLfct^5. 
-6kV9DDUII»9 4%tft0. No. 9«fc0 t>gKliii^«g£t&£ 

9^9 2%<Dmm%mtte?tzm<Di&nnffitik'<T®i/8ttsit), izt/vz 

TO 9 l%£*£<r*]±U ^©MtilSlilraVm i nUlT'O. 3 m 
Afiotco ffiffiLWStt#M2©#»«No. 10tl^«l*T*t). JMI 
«ffi 1 1 it A£tT04W««ET?ftV»«3!i**#5 - titrate. 

o. 1 0 tVMR3b&£WL&. No. 1 0 «k0fc^&gtet&£fcofc©tt. 7 

w RifflFHRft^u - ^juttKHnxr* n t k <£ -a t 7 jwmom mmm 

ViJfcRWCiSNo. 95&Um/s ©ajlT-5 8 0 P aT*££©K*fL-C, ^JS 
0tt?&£No. 1 lttl 7 OPaifcD, No. 9^LTl/3-l/4Cfi 

&&&mtLTmm^7shRzm%*Ttf%z.ttfpjmT-&z>o tuft* m&*sm 

AS £&^£©7U -7ini^fiL < fc D , Xfctt. 7U-\y»c-rs^«©iS 



24 



WO 01/64349 



PCT/.TP01/01402 



it^ttin ^(Dftmmhmmztz k trtf 

1 0 8<DKmm\zmnm4%Mi$ l Tz>z\ttfxzz>. *lx, mm^ftfrzm 
\z. $wfi®2, t(D-rm.m\zmnmAtm^ntzm^mm\zvxy^)V9i 
os^gL, mmm4(Dwz7-z{z%m?%. c^nctc^xyj- 
yi&mzmxLtcmn&cDftTfiLzmvtiiKThyjw i o somkt-x 

mmzmxLT? j )w i o sizLtcmz. yjjwiosQftmzmm&mm 

x^e>^i;s6^ms4 zmtt<Dft®mm\zBti,Lfcmz. yy-ymxvxyj 

tvx, mm®2\zmmi£&mai>xftttn®2 1? 4 )v* i o sam^t 

©F B 1lca#^i;$ii-, *:<D%R<Dftm\Z&-oXy 4 )V$ 1 0 8©^^^$ 

- buazm\,>xhmm<D%)%:i!)mz>rL%. 
fc*. *mmx&m trzy^ jupommttfv ya^u>a)^^x$>^. 



25 



WO 01/64349 



PCT/JPOl/01402 



i^^t5ii7^ 6 , mmm i K^Lfdi o ©§f#m@ 2 m$7-7& 
wtznrzmn&<D%=?tiL 1 0 9 tmsm 1 0 4 7 . TtM^- 

> (fcu<«, y^x-f^-» iz&vBmtmmtEti, ^(DTmnztsmzntz 
&mui 0 4\z£K>tft&i)mm2tiz>. z\v>m. &ttnm2frc,<D*v>%£.m 

f&m<D®2T-ftffi?ztcwz**^z&m?%z\ z.<Dytmi&3-~ 

y h 8 & BftK J; 0 IS££-£<5 £ t^pjfg^fc*, Bftlfc 0 fc^ 5 C £ 



26 



WO 01/64349 PCT/JrOI/01402 



fc, 1 o 4 \zftQm^zmmT:bzitMzm*&wz£mm i 

a±©iwa&> sic, *%w\z£tu*mmiz&mTzx*)\,#-% 

^it«ko^$L<, -7-n-^^y^mmz: %&.t zz. tizzy aatcj:*** 
m £ t> tc £ -r (h ^ -5 $bm <d & z> mm m m s » & r # . 



27 



WO 01/64349 



PCT/JP01/01402 



28 



WO 01/64349 



PCT/JPQ 1/01402 



fit#0$Sffl 

Sift. 

tt¥£#TttttLfc»#©«Bas i ae«o«uuiift. 

8 . *hk«s i o 0*««*3&« i m Ae;T-cfe^fi^0$gfflm 5 mmm 

10. #^«s©T»iifc7-xfc«ftUfc»ftttfiDtt^«*«ftL, *H*m 

11. 7 ^ m tM<Dtsf «i€yj-7tti:ML, m*\zm&&t>-£% 

12. #«ma©T«EfflCji«A^fi:*7>fJ^*»tf. 7^JU^0T^«iJ0® 



29 



WO 01/64349 



PCT/JP01/01402 



1 3. -^«ufc»iii^ 1 2m\zmmo)mmmm„ 



30 




1/6 



WO 01/64349 



PCT/JP01/01402 




2/6 



WO 01/64349 



rCT/JF01/034©2 




*4H 




WO 01/64349 



PCT/JP01/01402 




WO 01/64349 



PCT/JPO 1/01402 




0» 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl 7 B03C3/38, 3/41, 3/45, 3/60, 3/14 



intemaiionai application No. 

PCT/JP01/01402 



According to International Patent Classification (IPC) or to both national classification and IP C 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 B03C3/00-3/88 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



JP, 10-235221, A (Matsushita Electric Works, Ltd.), 

08 September, 1998 (08.09.98), 

especially Par. No. [0035] (Family: none) 

Same information as indicated above 

Same information as indicated above 



Microfilm of the specification and drawings annexed to 
the request of Japanese Utility Model Application 
No. 175952/1985 (Laid-open No. 83553/1987), 
(Matsushita Electric Ind. Co., Ltd.), 
28 May, 1987 (28.05.87) (Family: none) 

JP, 61-138550, A (Matsushita Electric Ind. Co., Ltd.), 
26 June, 1986 (26.06.86) (Family: none) 



1,2,5,6 8,9,14 



15 



3,4,7 
10-12 

15 



1-15 



^ Further documents are listed in the continuation of Box C. Q See patent family i 



* Special categories of cited documents: T 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

U L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

w O w document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing dale or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
22 May, 2001 (22.05.01) 



Date of mailing of the international search report 
29 May, 2001 (29.05.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/01402 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Microfilm of the specification and drawings annexed to 
the request of Japanese Utility Model Application 
No. 102468/1986 (Laid-open No. 9238/1988), 
(Japan Vilene Company, Ltd.), 
21 January, 1988 (21.01.88) (Family: none) 

JP, 3057123, U (Maruko Electron Co., Ltd.), 
24 December, 1998 (24.12.98) (Family: none) 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



1-15 



1-15 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



HBSttiII#-g- PCT/J PO 1/0 140 2 



a. m<o&-rzftm<nfrm m&$m#m <i po > 

Int. CI', B03C3/38, 3/41, 3/4 5, 3/6 0, 3/14 



Int. CI', B03C3/00-3/88 



H*gHffl£r£&$R 1926-1996 

a*®&mmm£tem 1971-2001 

B *B£»3lffl«r3g2:$8 1 9 9 4-2001 

B*mnm%mm4i& 1996-2001 



WP I/L (D I ALOG) 



C. 



Y 
A 



JP, 10-235221, A (&TlXt5t;5££&) 
1 9 9 8 (0 8. 0 9. 9 8)#{C, &&[0 0 3 5] 



8. 9J3. 



1,2,5.6 
8.9,14 



1 5 

3,4.7 
10-12 



fAj ftlcH8o*>5:$ti&-era:ft<> -j&Wtt^BTKSfSr^-f 



fTj S^ffiKB^ffijfcB&fc^^fcXft-efcoT 



SHRUBS SrScT Lfc B 



2 2. 0 5. 0 1 



mnm&m&w&B 29.0.5.01 



B*®¥fnfT (1 SA/J P) 
»«#-!§• 1 0 0-89 15 



4Q 



84 18 



03-3581-1101 rtiSl 3 4 6 7 



ISPCT/ISA/2 10 (12^) (1 9 9 8^7.8) 



mmmmm^- pct/j po i/o 1 4 02 



c m$) 



§g-f5fc§8foe>ft,-5:s:ift 



A 



b *mnmmm&®itim 60-175952^ ( a #siifl3$r^ 

S^WiS^^ 62-83553^) OR»fc«#UfcW»»XVH 
5£, 1 98 7 (28. 0 5. 8 7) (77?!J^U 

jp, 61 — 1 38550, a mTW%mm&&&&) 2 6 . 

6J3. 1 9 8 6 (2 6. 0 6. 86) (7t59*U 

B#BHffl$rfg&&tti®6 l-102468f (B#E*ffl£r£ 
S&BUR^il 6 3-9 2 3 8f) roif l^tfcKifM@ffi 
<Dft^£» Lfc^-T ^n7^/^ ( B V — >mc^tt) 2 
l£, 1 9 8 8 (2 1. 0 1. 8 8) (77^y*U 

JP, 305712 3, U 2 4. 12fl. 

1 9 9 8 (24. 1 2. 9 8) (7r5 9 4U 



1 5 



1-15 



1-15 



1-15 



SJCPCT/1SA/2 10 (S52^-v><Oig£f) (19 9 8¥7^) 



